Objective: US hospitals that care for vulnerable populations, "safety-net hospitals" (SNHs), are more likely to incur penalties under the Hospital Readmissions Reduction Program, which penalizes hospitals with higher-than-expected readmissions. Understanding whether SNHs face unique barriers to reducing readmissions or whether they underuse readmission-prevention strategies is important.
H ospital readmissions are common and costly 1 and have become a major focus for US policymakers and clinical leaders. 2 One compelling strategy is the use of penalties to improve quality of care. The US federal government has made significant efforts to shift toward value-based payments after passage of the Affordable Care Act in 2010. One key program under this Act is the Hospital Readmissions Reduction Program (HRRP) implemented in 2011, which penalizes US hospitals with higher-than-expected readmission rates up to 3% of their base Medicare payments. In fiscal year 2016, Centers for Medicare & Medicaid Services penalized 2592 hospitals, of which over 90% were also penalized the year before. 3 Early evidence shows that the introduction of HRRP is associated with improvements in readmission rates over time. 4 One major concern regarding penalty programs is that they will disproportionately affect hospitals serving vulnerable populations and/or under financial constraints. For example, one group of US hospitals that has fared particularly poorly under the HRRP are safety-net hospitals (SNHs). 5 SNHs are typically the hospitals in communities that disproportionately care for the poor and racial/ethnic minorities. Currently, we know little about why SNHs have higher readmission rates. It is possible that these hospitals face unique barriers to reducing readmissions. Prior research shows that poor and minority patients are at much higher risk of readmissions regardless of the hospitals from which they are discharged. [6] [7] [8] [9] [10] This then contributes to higher rates of penalties for SNHs under the new Medicare penalty rules. 5, 6, 11, 12 However, it is also possible that SNHs are simply doing less to prevent readmissions, whether due to their limited resources or because they have not made it a priority. Understanding whether SNHs are facing specific barriers to readmission prevention or whether they are underusing readmission strategies is critically important in determining how best to design policy or clinical interventions to reduce readmission rates in these hospitals, but to our knowledge, there are currently no national data available to inform this question.
Therefore, through a national survey of US hospital leaders, we sought to answer 3 questions. First, what are the barriers that hospitals face in their efforts to reduce readmissions, and do these barriers vary between SNHs and other hospitals? Second, is there a difference in the strategies used to reduce readmissions between SNHs and non-SNHs? Finally, given known wide variation in readmission rates within SNHs alone, do high-performing SNHs use a different set of strategies to reduce readmissions than low-performing SNHs?
METHODS

Survey Development
We initially conducted a set of case studies examining hospitals' efforts to reduce readmission rates; this work has been described previously. 13 As part of this work, we developed a survey instrument that was tested with survey experts, hospital personnel, and leaders. The survey instrument asked questions related to (1) barriers hospitals face in reducing readmissions, including patient-related, community-related, and hospital-related barriers and (2) strategies hospitals use to reduce readmissions (Supplemental Digital Content 1, http://links.lww.com/MLR/B329).
Survey Administration
We began in mid-2012 with a list of all 3172 acute care hospitals that were eligible for penalties under the HRRP. We excluded Critical Access Hospitals and other facilities not paid under the Inpatient Prospective Payment System, and, therefore, ineligible for participation in the penalty program. On the basis of calculations performed before survey administration, we anticipated needing 1000 survey responses to have adequate power to address our hypothesis. To achieve a response rate of at least 60%, our final sample consisted of 1600 hospitals.
Furthermore, we designed our survey sample to enable us to pursue secondary analyses that focused on: differences between hospitals that care for a large proportion of black patients (which have previously been shown to have particularly high readmission rates) and other hospitals and differences between hospitals that had high, average, or low 30-day readmission rates. We calculated the overall proportion of Medicare patients at each hospital that are identified as black in the Medicare beneficiary file. We then calculated 30-day risk-adjusted readmission rates for acute myocardial infarction (AMI), congestive heart failure (HF), and pneumonia (PN) in 2008-2010 (the years used to assign hospital penalties during the first year of the HRRP) using the 100% Medicare inpatient file for each hospital using methods previously described. 14 We then selected all of the top 900 hospitals in terms of their proportion black for inclusion in our sample. We divided the remaining 2272 acute care hospitals into 3 groups based on performance on readmissions in 2008-2010: top (best) quintile, middle 3 quintiles, and bottom quintile. We selected 266 hospitals from each of these groups using random number generation. There were a small number of hospitals in our sample that had closed, merged with other hospitals, or become critical access hospitals or long-term care facilities; we replaced these using random selection from the same group.
To identify clinical leaders, we first obtained the hospital leadership list of Chief Medical Officers (CMOs) from the American Hospital Association. Study staff called each hospital leader to verify contact information, and once a recipient was verified, his or her hospital was moved into the active fielding stage. The survey was then fielded in 2 phases. The first phase (June 2013 to June 2014) was conducted by Datastat (Ann Arbor, MI). Hospitals were mailed a hard copy of the survey, along with a cover letter explaining the intent of the survey and the consent process. This was followed by follow-up phone calls and a second mailing. If requested, recipients were sent a version of the survey as a portable document format file. The second phase (June to December 2014) was conducted by research staff at our university and followed a similar protocol-a mailing followed by followup phone calls-but also gave hospital leaders the option of completing a web-based version of the survey instrument. The second phase was instituted to ensure an adequately high response rate given the difficulty of completing and mailing the paper-based survey. Throughout the survey, although the initial point of contact was the office of the CMO, we encouraged that individual to reach out to other leaders within the hospital best equipped to help either provide assistance or actually complete the survey. We offered a $100 Amazon gift card as an incentive to complete the survey, which we believe was appropriate for the time required to complete the survey and the average level of compensation for the hospital leaders' time.
Variables
We defined "SNH" using the Medicare disproportionate share hospital (DSH) patient percentage, which is a measure of hospitals that serve a large number of Medicaid and uninsured individuals, both of which are typically individuals of low-socioeconomic status. We considered SNHs to be in the top quartile with the highest DSH percentage and the remaining 75% of hospitals as non-SNHs. We then ranked SNHs by composite readmission rate for PN, HF, and AMI using 2012 and 2013 Medicare inpatient data and categorized the SNHs in the lowest tertile of readmission rates as "high-performing SNHs" and the other 2 tertiles as "low-performing SNHs."
Analysis
For the purposes of analysis, we computed summary statistics both overall and stratified by SNH status. Responses were tabulated for each question. For multiplechoice or Likert-scale questions, responses were summed within groups as they were defined on the survey (ie,
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"never," "rarely," "sometimes," "usually," and "always"; or "not a challenge," "moderate challenge," or "great challenge"). Survey responses were adjusted for both nonresponse and sampling strategy. To adjust for nonresponse, we constructed a logistic regression model in which returning the survey was the primary outcome and hospital characteristics, including size, teaching status, ownership, urban location, and region were predictors. Each hospital received a likelihood of response based on this model; responses were then weighted with the inverse of this likelihood. To adjust for sampling strategy, we assigned sample weights to each group as well. We then compared responses between SNHs and non-SNHs using w 2 tests. Next, we used logistic regression models to adjust for hospital structural characteristics, as described above. We also adjusted for whether the survey was completed in phase 1 versus phase 2. Finally, only within SNHs, we compared the responses between "highperforming SNHs" and "low-performing SNHs." P-values < 0.05 were considered statistically significant.
All responses were deidentified before analysis. Informed consent was obtained within the survey itself; the introductory page to the survey included detailed information about privacy and data deidentification and stated, "Completion of this survey implies informed consent." The study was approved by the University's Office of Human Research Administration.
RESULTS
Hospital and Leader Characteristics
Of the 1600 hospitals contacted, we received completed surveys from 992, for a 62% response rate. Compared with nonrespondents, respondents were more often leaders from large hospitals, nonprofit hospitals, and teaching hospitals; respondents were also more likely to be located in urban locations and regionalized in the Northeast and Midwest (Table 1 , Supplemental Digital Content 2, http://links. lww.com/MLR/B330).
Of those hospitals that completed our survey, 980 had data on DSH index from the American Hospital Association survey and comprise our analytic sample. Of these 980 hospitals, 334 (34.1%) were identified as SNHs and 646 (65.9%) were non-SNHs. SNHs were more likely to be large hospitals, teaching hospitals, for-profit, located in the South, and in urban locations compared with non-SNHs (Table 1 ). In addition, SNHs cared for more blacks and Hispanics. The mean composite readmission rate for congestive HF, PN, and AMI was also higher in SNHs compared with non-SNHs (22.5% vs. 20.3%, P < 0.001).
Of survey respondents, 29.6% identified themselves as Directors of Case Management or equivalent, 27.1% as Chief Quality Officers or equivalent, 26.3% as CMOs or Chiefs of Staff, 4.6% as Chief Nursing Officers, 2.5% as Chief Executive Officers, and 9.8% as "other," including Vice President for Medical Affairs and Chief Operating Officer.
Barriers to Reducing Readmissions
Mental health and substance abuse was equally cited by both SNHs and non-SNHs as the greatest patient-related barrier (68.5% vs. 68.9%, P = 0.79). However, SNHs were overall more likely to report more patient-related barriers as great challenges compared with non-SNHs, including lack of transportation (52.8% vs. 42.0%, P < 0.001), homelessness (41.0% vs. 24.0%, P < 0.001), and language barriers (25.6% vs. 13.2%, P < 0.001; Fig. 1A) .
Availability of mental health and substance abuse services was again seen by both types of hospitals as the greatest community-related challenge, though SNHs were actually less likely to rate this as a great barrier compared with non-SNHs (65.6% vs. 75.4%, P < 0.001). However, SNHs were more likely to report other community-related barriers, including availability of high-quality primary care services (32.5% vs. 24.0%, P < 0.001) and home health/ visiting nurses' services (14.8% vs. 9.4%, P < 0.001) (Fig. 1B) .
Finally, SNHs were more likely to identify availability of financial resources (68.3% vs. 59.0%, P < 0.001) and prioritization of hospital leadership (23.9% vs. 20.3%, P = 0.02) as great challenges (Fig. 1C) ; there were no differences between hospital types in the prevalence of the remainder of the hospital-related barriers.
Strategies to Reduce Readmissions
With regards to tracking readmissions, the majority of hospitals reported having internal tracking systems, though SNHs were slightly less likely to have such systems (Table 2 ). SNHs were also much less likely to track readmissions by race and ethnicity. Hospital leadership at both types of hospitals were equally likely to receive readmission reports with the exception that individual physicians at SNHs were less likely to receive reports compared with non-SNHs (51.0% vs. 58.4%, P < 0.001). With regards to incentives, few hospitals reward hospital leaders and individual physicians based on readmission performance, but to the extent that they did, nonSNHs were twice as likely to offer incentives as SNHs (Table 2) .
Furthermore, SNHs were less likely to use a number of specific readmission strategies, including the use of health information technology tools to share discharge summaries with outpatient providers, or to provide patients access to mobile web technology or applications for management of disease (Table 3) . SNHs were also less likely to use discharge coordinators, pharmacists, and formal discharge checklists. With regards to postdischarge programs, SNHs were also less likely to communicate discharge plans with primary care doctors or enroll patients in disease management or patient engagement programs (Table 3 ).
Comparing High-performing SNHs Versus Lowperforming SNHs
When comparing the responses of high-performing SNHs with low-performing SNHs, we found that highperforming SNHs had a mean readmission rate of 17.2% compared with 25.0% in low-performing SNHs for the 3 target conditions. High-performing SNHs were overall more likely to report the use of electronic tools to reconcile discharge medications (81.6% vs. 71.9%, P < 0.04) and much more likely to use discharge coordinators (80.3% vs. 64.9%, P < 0.01) ( Table 4 ). There were also trends to suggest that high-performing SNHs report using electronic tools to share discharge summaries with outpatient providers, schedule follow-up appointments, and communicate discharge plans with primary care doctors, however, these differences were not statistically significant from low-performing SNHs (Table 4) .
DISCUSSION
In a national survey of US hospital leaders, we found meaningful differences between the perceived barriers and reported use of strategies for hospital readmission reduction between SNHs and non-SNHs. Not surprisingly, hospitals 
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that care for vulnerable populations were more likely to report patient barriers, including homelessness and lack of transportation, community barriers, including lack of primary care in the community, and hospital-related barriers, specifically availability of financial resources. However, SNHs were also less likely to use specific strategies to help reduce readmissions, including use of electronic tools, financial incentives, discharge checklists, discharge coordinators, and postdischarge programs. Taken together, the combination of higher barriers and lower use of strategies may explain why SNHs have higher rates of readmissions and higher penalties under the HRRP. Our study has important implications for policy makers and health care providers. First, although it is not surprising that SNHs are generally more likely to report barriers to readmission reduction given the populations they serve, our survey quantifies the extent and type of challenges these hospitals face in their effort to reduce readmissions, including homelessness, transportation issues, and language barriers. However, even among non-SNHs, we found that that barriers related to socioeconomic status were highly prevalent. These findings reflect the significant concern raised by US organizations about the importance of accounting for socioeconomic factors when judging hospital performance under the HRRP. Given the broad consensus on this issue, at least 2 bipartisan bills have been proposed in Congress to alter the HRRP to take social factors into account. 15, 16 Our findings point to specific issues that will need to be addressed if we want to comprehensively address hospital readmissions, including mental and behavioral health, which was cited by nearly 70% of hospital leaders as a significant challenge. Given the perceived lack of availability of mental health services in the community, there are serious concern about our ability to effectively treat mental health disorders-with negative resultant effects on our ability to effectively address preventable readmissions. 17 Of course, the effects of our inadequate mental health system are felt far more widely than just readmissions but our findings underscore the importance of tackling this critical issue for the US health care system. Despite reporting more barriers, SNHs were less likely to use several strategies or interventions to reduce readmissions. Critics of SNHs might point to these data as evidence that lack of effective leadership and inadequate attention to readmissions is the primary cause of SNHs being penalized under the US penalty programs. Defenders of SNHs might point out that these hospitals generally have worse baseline financial health and increased fiscal stress, 18, 19 findings reaffirmed by our survey, which may make it more difficult to use these readmission reduction strategies. Which of these 2 scenarios-inadequate attention versus focusing on other priorities-is more dominant is unclear and likely varies from organization to organization.
Our work adds to a growing body of literature that illustrates the struggles faced by SNHs in providing care to a patient population with a unique set of needs and challenges. Prior studies have shown that SNHs tend to have worse processes and outcomes of care, as well as poorer performance on patient experience. 6, 10, [19] [20] [21] Therefore, our finding that these hospitals use a significantly lower number of readmission reduction strategies provides some explanation for why these patterns might exist. Although much of the concern regarding differences in outcomes between SNHs and non-SNHs is around inadequate risk adjustment for socioeconomic status or medical complexity, 8 differences in the use of strategies to prevent readmissions is less controversial. The finding that high-performing SNHs were more likely to use some of the key strategies we identified suggests that it is possible for SNHs to use some key strategies to reduce readmissions; however, many of these strategies did not meaningfully differ between high and low performers, which may speak to the fact that many commonly used tactics do not address the social and behavioral determinants that may underlie many readmissions.
These findings have important policy implications. In the United States, as the federal government continues to develop value-based payment programs in other care settings, including Skilled Nursing and Home Health ValueBased Purchasing programs, the End-stage Renal Disease Quality Incentive program, and the Medicare Shared Saving Program, similar readmission metrics are being used to assess performance. Therefore, policymakers should be cautious to ensure that performance metrics allow for fair comparisons between hospitals and providers. Although providers should not get a pass for providing worse care for poor patients, they should also not be penalized for simply taking care of more poor patients. Another important concern is that the ACA mandates cuts to the DSH subsidies for caring for the nation's poor, which, combined with HRRP and other programs that penalize SNHs, raises important questions about the viability of these institutions. 11 Providing care for the poor is an important societal goal, and we should ensure that policies support institutions that do so while still holding them accountable for high quality care.
Limitations
There are limitations to our study. First, it is possible that the hospital leaders that responded to our survey were different than those who did not. Although we used appropriate techniques to deal with nonresponse, these statistical techniques are imperfect and our results may not generalize beyond our sample. Second, though we believe that hospital leaders answered survey questions to their best of their ability, it is possible that the strategies and barriers identified by the responders may reflect their personal views rather than those of the larger communities within the hospitals they represent. In addition, there is a risk that hospital leaders are likely to reflect hospital efforts more favorably and avoid criticism of leadership and management, due to social desirability bias. However, we have no reason to believe that this bias would be different across SNHs and non-SNHs. Third, there is no universal approach to define SNHs, although our approach has been used frequently in the past and represents a group of hospitals that serve a high proportion of poor individuals. 12,22 Fourth, we used 2 different phases for survey recruitment; phase 1 was predominantly paper-based, and phase 2 was predominantly an online-survey. Controlling for the recruitment phase did not alter our findings, We ranked SNHs by their risk-adjusted mean readmission rates for acute myocardial infarction, pneumonia, and heart failure. We then categorized the hospitals in the lowest tertile by readmission rates as high-performing SNHs and the remaining two-thirds as low-performing SNHs.
SNH indicates safety-net hospital.
though we cannot be certain that phase did not impact responses in any way. Fifth, survey responses were based on efforts in 2013-2014. Our classification of "high" and "low" performing SNHs was based on performance in 2012-2013 (the most recent patient-level data available at this time of analysis), which may introduce potential misclassification given the 1-year lag; however, given prior findings that hospitals that were penalized in the first years of the program continue to be penalized, 3 we suspect that this issue has a relatively small impact and would likely bias our findings to the null. Finally, our study was cross-sectional, and we did not assess changes in behavior or strategies over time nor their association with improvements in readmission rates, though this represents an important area for future research; we suspect that any misclassification introduced by changes in performance over time would bias our study to the null.
CONCLUSIONS
In a national survey of US hospital leaders, we found that, in addition to reporting more barriers to reduce readmissions, hospitals that care for large proportions of vulnerable populations were less likely to use a number of promising readmission reduction strategies. Together, these 2 factors may shed light on why readmission rates are higher at SNHs. In addition to promoting the use of proven strategies to reduce readmissions at SNHs, interventions that address the unique needs of SNHs, particularly in terms of mental health and substance abuse as well as primary care services, may have the potential to reduce readmission rates and improve outcomes for vulnerable populations.
